Clumps of a mesenchymal stromal cell/extracellular matrix complex can be a novel tissue engineering therapy for bone regeneration.
The transplantation of mesenchymal stromal cells (MSCs) to damaged tissue has attracted attention in scientific and medical fields as an effective regenerative therapy. Nevertheless, additional studies are required to develop an MSC transplant method for bone regeneration because the use of an artificial scaffold restricts the number of transplanted cells and their function. Furthermore, regulating the degree of cell differentiation in vitro is desirable for a more effective regenerative therapy. To address these unresolved issues, with the use of a self-produced extracellular matrix (ECM), we developed clumps of an MSC/ECM complex (C-MSCs). MSCs isolated from rat femur were cultured in growth medium supplemented with 50 μg/mL of ascorbic acid for 7 days. To obtain C-MSCs, confluent cells were scratched with the use of a micropipette tip to roll up the cellular sheet, which consisted of ECM produced by the MSCs. The biological properties of C-MSCs were assessed in vitro and their bone regenerative activity was tested by use of a rat calvarial defect model. Immunofluorescent confocal microscopic analysis revealed that type I collagen formed C-MSCs. Osteopontin messenger RNA expression and amount of calcium content were higher in C-MSCs cultured in osteo-inductive medium than those of untreated C-MSCs. The transplantation of osteogenic-differentiated C-MSCs led to rapid bone regeneration in the rat calvarial defect model. These results suggest that the use of C-MSCs refined by self-produced ECM, which contain no artificial scaffold and can be processed in vitro, may represent a novel tissue engineering therapy.